We study a class of noncommutative gauge theory models on 2-dimensional Moyal space from the viewpoint of matrix models and explore some related properties. Expanding the action around symmetric vacua generates non local matrix models with polynomial interaction terms. For a particular vacuum, we can invert the kinetic operator which is related to a Jacobi operator. The resulting propagator can be expressed in terms of Chebyschev polynomials of second kind. We show that non vanishing correlations exist at large separations. General considerations on the kinetic operators stemming from the other class of symmetric vacua, indicate that only one class of symmetric vacua should lead to fast decaying propagators. The quantum stability of the vacuum is briefly discussed.
1 Introduction. 1 4 d 4 x(F µν F µν )(x), showing up at one-loop order as a hard IR transverse singularity in the vacuum polarization tensor. Attempts to extend the Grosse-Wulkenhaar harmonic solution to a gauge theoretic framework have singled out [26] a gauge invariant action expressed as 2
2x µ is a gauge covariant one-form given by the difference of the gauge connection and the natural gauge invariant connection induced by the minimal (e.g. based on the derivations ∂ µ ) Moyal differential calculus [25] (see section 2). The corresponding mathematical framework has been developed in [27, 28] . Eq. (1.1) can also be viewed as a spectral action related to a so called finite volume spectral triple [29] , whose Dirac operator is a square root of the kinetic operator of the 4-dimensional Grosse-Wulkenhaar model. The related noncommutative (metric) geometry is rigidly linked to the Moyal (metric) geometries, as shown in [30, 31, 32] . Unfortunately, the action (1.1) is hard to deal with when it is viewed as a functional of the gauge potential A µ , S Ω [A µ ]. This is mainly due to its complicated vacuum structure explored in [33] which excludes the use of any standard perturbative treatment. Other attempts to control the UV/IR mixing have been considered in [34] - [38] . However, showing that any of these models is renormalizable is still an open problem.
When expressed as a functional of the covariant one-form A µ , the action (1.1) bears some similarity with a matrix model, where the field A µ can be represented as an infinite matrix in the Moyal matrix base (see Appendix B). To our knowledge this interpretation has not been explored so far for the action (1.1), although the matrix model formulation of NC gauge theory has been known since many years [39] . Keeping in mind that A µ is a natural variable of the Moyal geometry [27] , a sensible question is to explore the properties of the action as a functional of the field A µ , in order to determine to what extent S Ω [A µ ] may give rise to a meaningful quantum theory.
This requires at least to choose a vacuum, expand the action around it, and perform the difficult but mandatory computation of the propagator. In the 4-d Moyal case, an additional complication comes from the need to control the UV/IR mixing behavior of the ghost sector coupled to the gauge sector. This can be easily overcome in the 2-d Moyal case, that we will consider in this paper, thanks to a suitable gauge choice, akin to the temporal gauge, for which the ghosts decouple from the gauge sector.
The purpose of this paper is to perform a first exploration of the gauge theory on 2-dimensional Moyal space described by the action S Ω [A µ ] of Eq. (1.1), at Ω = 0, viewed as a matrix model as explained above. The expansion of the action around the non-trivial symmetric vacua determined in [33] , to which we restrict in this paper, and a BRST further gauge-fixing give rise generically to a non local matrix model with a complicated kinetic operator together with cubic and quartic polynomial interaction terms. For a particular symmetric vacuum corresponding to Ω = 1 3 , we show that the kinetic operator is a Jacobi operator. The computation of the propagator can then be carried out. The resulting propagator can be expressed in terms of Chebyschev polynomials of second kind. We show that non vanishing correlations exist at large separations. The quantum stability of the vacuum is briefly discussed in the particular situation. A divergent 1-point function appears signaling likely a loss of symmetry at the quantum level.
Extending our analysis to general considerations on the kinetic operators stemming from the other vacua found in [33] , we single out a particular class of symmetric vacua that should lead to fast decaying propagators at large separation, reminiscent of a quasilocal behaviour for the corresponding matrix models.
In section 2 we collect relevant properties of Moyal geometry that we will need together with specific features of the action (1.1) at Ω = 0, such as the absence of UV/IR mixing and additional cancellation between IR singularities specific to 2 dimensions. The case Ω = 0 is considered in section 3 which involves the general expansion and gauge fixing together with the computation of the propagator. We finally discuss the results and conclude.
2 Yang-Mills type theory on R 2 θ : The Ω = 0 case.
Basics on Moyal algebra and gauge invariant actions.
In this subsection we collect useful properties of the Moyal algebra. For more details, see e.g [40] . Let S(R 2 ) ≡ S and S (R 2 ) ≡ S be respectively the space of complex-valued Schwartz functions and the dual space of tempered distributions on R 2 . The associative Moyal -product is defined for all f, g in S by the map: :
X follows from the second equality in Eq. (2.8). The corresponding curvature is F inv µν = −iΘ −1 µν . Thanks to the existence of the gauge invariant connection, a natural covariant one-form can be defined as
A µ are formally the "covariant coordinates" introduced in [41] on Moyal space-time in the presence of a local symmetry, although here they play a different role, namely that of the dynamical gauge variables. From Eq. (2.9) and the first of Eqs. (2.3), one obtains
The extension to R 2n θ , n ∈ N is straightforward. For n = 2, the above framework underlies the action (1.1) which can be expressed solely in terms of A µ [26] , namely:
The gauge invariance is obvious in view of the tracial property of the integral and the 2nd relation in (2.9). Note that this action can be obtained from a spectral triple of a specific type introduced in [29] and shown, in the sense of noncommutative metric spaces, to be homothetic [30] to the standard Moyal spectral triple.
2.2
The Ω = 0 case.
When the real parameters Ω and κ are set to zero, the action (2.11), expressed as a functional of A µ , exhibits UV/IR mixing which shows up at the one-loop level as a hard IR singularity in the vacuum polarization tensor. The situation is more favorable for the 2-d version of (2.11). The corresponding model on R 2 θ at Ω = κ = 0 is known to be UV/IR mixing free. Only the sector of planar diagrams actually matters and this latter is similar to the perturbative expansion of a commutative 2-d Yang-Mills theory. In fact, by using a "temporal-like" gauge, e.g A 2 = 0, the gauge fixed action is purely quadratic and separates into a gauge potential A µ part and a ghost part, as for commutative 2-d Yang-Mills theories. Alternatively, one may use the popular "covariant" Landau gauge for which the gauge fixed theory "does not look free". By standard calculation, it can be easily realized that the hard as well as logarithmic IR singularities in the vacuum polarization tensor responsible for the UV/IR mixing are proportional to (2 − d) [27] , [36] . This cancellation propagates to other higher order correlation functions as a consequence of Slavnov-Taylor identities [37] . We close this section by recalling that massless 2-d theories are known to exhibit additional IR singularities. In the case of 2-d commutative Yang-Mills theories, these depend of the gauge function. It is instructive to examine more closely the fate of these additional singularities within S Ω=0 [A µ ] by using the Landau gauge. The gauge fixed action is S tot = S Ω=0 [A µ ] + S GF with
where the Slavnov operation s is defined by
Here, C,C and b are respectively the ghost, the antighost and the Stückelberg field with ghost number equal to +1, −1 and 0. s acts as a graded derivation with grading defined by the sum of the degree of forms and ghost number (modulo 2) and s 2 = 0.
Standard calculation using (A.4) and (A.5) leads to the planar (ω P g (p)) and non planar (ω N P g (p)) 1-loop contributions to the ghost 2-point function: 14) where M 2 := p 2 x(1 − x). For D = 2, the UV finite planar contribution (2.13) has an extra(2-d) IR singularity coming from the factor Γ(
. Now, the UV finite non planar contribution (2.14) has an IR singularity coming from (M 2 )
2 log(z) + ... where a, b ∈ R, one checks that only the first term combines with (M 2 ) −1 to give an IR singularity. Therefore, the small |p| behaviour of (2.14) is
This IR singular term is exactly cancelled by the planar contribution (2.13) at D = 2:
Hence the small p limit of ω g (p) is finite:
Similarly, the planar and non planar 1-loop contributions to the polarization tensor ω µν (p) are
Setting 4 D = 2 and using (A.5), we obtain
As above, by using the asymptotics given in the appendix A, it can be checked that the extra IR singularity in (2.20) exactly cancels the planar contribution ω P µν (2.18). Hence
From (2.17) and (2.21), one concludes that IR singularities of 2-dimensional origin occurring in the 1-loop planar parts of ghost and gauge 2-point functions are exactly compensated by their non planar counterparts. This cancellation extends to the 3-and 4-point functions as can be seen by using the Slavnov-Taylor identities [37] . On general grounds, one can expect that these 2-d IR singularities depend on the gauge choice. This can be easily exemplified by considering the case of 1-loop 2-point functions for a commutative 2-d pure Yang-Mills theory, for instance either in the Landau gauge or in the temporal gauge, whose behavior is the same as the planar part of the above 2-point functions: IR singularities appear in the first gauge while they are simply absent in the other gauge.
Notice that the present situation is slightly different since there are no such IR singularities for both gauge choice. It suggests that the absence of these 2-d IR singularities does not depend on the gauge choice. The coupling to a fermion has been discussed in [37] and gives rise, as expected, to a dynamical mass generation mechanism as in the Schwinger model.
Noncommutative gauge theory as a matrix model
Many attempts to deal with the induced gauge theory on Moyal space have tried to interpret it as a Yang-Mills type theory. Indeed, the action was assumed to depend on the gauge potential A µ or in other words the action (3.2) is considered as a functional of the gauge potential :
Promoting this interpretation beyond the classical level is still unsolved. In this section, we will change the above viewpoint and use the covariant field A µ defined in Eq. (2.9) as the fundamental variable entering the action. Doing this, we will therefore formulate the induced gauge theory (2.11) as a matrix model
and examine if such a matrix model invariant under
can have a consistent interpretation beyond the classical order. To our knowledge this interpretation has not been explored so far, despite the formal similarity between the first term of the action (2.11) and the (bosonic part of) the action for some type IIB matrix models, such as the IKKT matrix model considered in [42] .
A family of gauge matrix models
We will focus on the 2 dimensional version of (2.11). We set
Then, one obtains
This action shares some similarities with the 6-vertex model 5 although, as we shall see in the following, the entire analysis relies on the choice of a vacuum around which we shall perform fluctuations. We will come back to this issue in a while. It will be convenient to use the matrix base whose properties relevant for the ensuing analysis are recalled in appendix B. For more details, see [40] .
The strategy used in this section is standard, akin to the machinery of background field method used e.g in [42] : we choose a particular vacuum (the background), expand the action around it, fix the background symmetry of the expanded action. The equation of motion stemming from (3.2) is
From now on, any solution of (3.3) will be denoted by Z(x). In the following, we will consider solutions which respect the symmetries of the classical action (symmetric solutions from now on), which were derived in [33] . They have the generic form
where Φ 1 and Φ 2 are suitable functions that have to satisfy Eq. (3.3). Passing to the matrix base, one can write equivalently
where Z mn can be expressed in terms of Φ 1 and Φ 2 . This yields [33] 
where the sequence of complex numbers {a m , m ∈ N} satisfies
in view of (3.3). This implies, ∀m ∈ N , a −1 = 0,
The first solution corresponds to a trivial vacuum, whereas the second one engenders a whole family of symmetric vacua which depend on the range of values of the parameters Ω and κ.
, where φ can be interpreted as a fluctuation around Z, we obtain from the expansion of the Lagrangian, up to an unessential constant (we drop from now on the Moyal product symbol )
This is the action of a local matrix model, the so-called 6-vertex model [44] (also see [45] where the model has been solved). In the following we shall concentrate on the non-trivial symmetric vacua which give rise to non-local models. The action S[φ, φ † ] in Eq. (3.8) is invariant under a background transformation, that can be expressed through a nilpotent BRST-like operation, δ Z , with structure equations given by (star Moyal product is understood):
The background gauge symmetry can be fixed by adding to (3.8) the following gauge-fixing action 14) where the structure equations (3.13) have been supplemented with δ ZC = b, δ Z b = 0 and G(φ) is the gauge function. The grading and ghost number assignments are as in the section 2.
We find convenient to choose G(φ) = (φ − φ † ) so that
In order to simplify slightly the situation, we now integrate over the b field. In the BRST language, this amounts to consider a "on-shell" situation (for which now the nilpotency of the δ Z operation is fulfilled modulo the ghost equation of motion together with the δ Z -invariance of the gauge-fixed action 6 ). Doing this generates the constraint φ = φ † into (3.15) and (3.8). Then, (3.15) becomes
so that the ghosts decouple as expected. The action (3.8) simplifies to a functional of φ only
Plugging the expansion of φ in the matrix base, φ(x) = m,n φ mn f mn (x), into (3.17) gives rise to a matrix model of the form
where the kinetic operator is given by
with Z mn given by (3.6), Z † mn = ia * m δ n+1,m and the cubic and quartic interaction terms are
Notice that the interaction terms both vanish whenever Ω 2 = 0, as it should be with our gauge choice, akin to the commutative situation for 2-d QCD in the axial gauge. Note also the occurrence of a cubic interaction term.
The kinetic operator (3.21) can be rewriten as
where the a m 's are constrained by (3.7). It can be observed that it involves 2 types of terms. The terms proportional to (3Ω 2 − 1) are non vanishing when m + n = l + k ± 2 while the remaining terms do not vanish whenever m + n = l + k which is similar to the so called conservation law for indices that occurs in the matrix formulation of the Grosse-Wulkenhaar model [13] .
3.2 The propagator at the special value
The propagator denoted by P mn;kl is defined by k,l G mn;kl P lk;sr = δ mr δ ns , k,l
It depends on the background which corresponds in each case to some solution of (3.7).
To simplify the ensuing discussion, we now assume that the a m 's are real 7 . We also assume κ = 0. The computation can be easily done when the terms proportional to (3Ω 2 − 1) are absent, i.e when Ω 2 = 1 3 . The corresponding solution of (3.7), determined in [33] is given by:
Then, (3.23) becomes
and satisfies G (1/3)
This conservation law acting on the indices implies that Eq. (3.26) depends only on 2 indices. Indeed, setting n = α − m, k = α − l, with α = m + n = k + l into (3.26) yields
where µ 2 := −κ. Notice that it does not depend on α. Therefore, we set G α m,l = G ml to simplify the notations.
One observes that G ml is an infinite real symmetric tridiagonal matrix which can be related to a Jacobi operator. Therefore, the diagonalization of (3.28) can be achieved by using a suitable family of Jacobi orthogonal polynomials. Note that a similar situation arises within the scalar Grosse-Wulkenhaar model [13] as well as in noncommutative scalar field theory on R 3 λ constructed in [21] . It is useful to recall here some technical points that will clarify the computation. For more mathematical details, see e.g [46] .
Jacobi operators
A Jacobi operator J acting on the Hilbert space 2 (N) with canonical orthonormal basis {e k } k∈N can be defined as
where {a k } k∈N and {b k } k∈N are infinite sequences of real numbers, with a k ≥ 0, ∀k ∈ N. It therefore can be represented as an infinite real symmetric tridiagonal matrix. Denoting by D( 2 (N)) the dense subset of 2 (N) involving all finite linear combinations of the e k 's, one can verify that JX, Y 2 = X, JY 2 , ∀X, Y ∈ D( 2 (N)) where , 2 is the usual scalar product on 2 (N). Then, J extends to a densely defined symmetric operator on 2 (N). If in addition J is a bounded operator on D( 2 (N)), it extends by continuity to a self-adjoint (bounded) operator on D ( 2 (N) ). This occurs whenever
which is clearly verified by the operator defined by J ml = −G ml from (3.28). Then, as a corollary of the spectral theorem, the so called Favard theorem [47] (see also [46] ) guaranties the existence of a set of (real) polynomials {p k (x)} k∈N orthogonal with respect to a unique compactly supported measure dµ(x), namely 31) and verifying the following 3-term recurrence relation:
Finally, provided some assumptions are verified [47] , which will be the case below, the above scalar product (3.31) can be expressed as the limit of a particular discrete inner product, namely
where the t j 's and w j are respectively called the nodes and the weights. For more details see e.g [47] .
In the following, we will apply this formalism to the diagonalization of the kinetic operator in Eq. (3.28) through the determination of the relevant polynomials and related measure of integration.
Diagonalization of the kinetic operator
Denoting generically by λ k , k ∈ N the eigenvalues of G mn (3.28), we write it as
where R † mn = R nm . Then, the combination of Eqs. (3.26), (3.34) and (3.35) gives rise to the following 3-term recurrence relation
For further convenience, we set
Then (3.36) translates into
with R −1 (ρ q ) = 0 and R 0 (ρ q ) = 1 which stems from the following 3-term recurrence equation 8 :
with R 0 (x) = 1 (R −1 (x) = 0), evaluated at x = ρ q , q ∈ N. Eq. (3.40) is of the type given by (3.32) . Now, we restrict ourselves to N × N submatrices, therefore we impose a cut-off on the indices, namely 0 ≤ m, l, ... ≤ N − 1 and define J N ml := (−G N ml ) in order to make contact with the notation in 3.2.1. Then Eq. (3.40) can be cast into the matrix form (matrix product understood)
Eq. (3.41) readily implies that the eigenvalues of J N are exactly given by the roots of R N (x). Finally, setting 2t = 2 + x in (3.40) yields
This defines the recurrence equation for the Chebyschev polynomials of 2nd kind [48] :
where 2 F 1 denotes the hypergeometric function. Note that the U m (x)'s are a particular family of Jacobi polynomials [48 
.
Putting all together, we can write 44) where the overall function f (x) will be determined in a while so that (3.35) holds true. The eigenvalues of J N ml and therefore G N ml are now entirely determined by the roots of U N (t). These 9 are given by t N k = cos(
.., N − 1. Then, the eigenvalues for the kinetic operator G N ml are 45) and satisfy for finite
Summarizing our results, we have obtained:
where we used U m (cos θ) = sin((m+1)θ) sin θ . To determine the normalization function f (N, q), we first obtain from Eq. (3.35)
The sum in the RHS of (3.48) can be computed by adapting the Christoffel-Darboux formula [47] to the present situation. Indeed, multiplying the recurrence equation (3.32) for p m (x) by p m (y) as well as the recurence equation (3.32) for p m (y) by p m (x) and summing both, we obtain for any x, y ∈ [−1, 1].
where f (x) denotes the derivative wrt x. Applying these relations to the U m 's, (3.49) implies that (3.48) automatically vanishes whenever m = l in view of U N (t N q ) = 0. When m = l, we compute where the second equality in (3.51) stems from the relation 52) and T N (x) denotes the N -th order Chebyshev polynomial of first kind [48] . By further using T N (cos θ) = cos(N θ) in (3.51), we finally arrive at
One easily verifies that the RHS of (3.53) is actually positive for any value of m ∈ N.
We finally obtain
Once we have the polynomials which diagonalize the kinetic term we can invert for the propagator. Keeping in mind Eqs. (3.24) and (3.28), we set P mn := P m,α−n;α−l,l where α = m + n = k + l. It follows from the above that for fixed N the inverse of G N mn denoted by P N mn can be written as
(3.56)
Taking the limit N → ∞, the comparison of the relation δ ml = p R N mp R N lp where the R N mn 's are given by (3.54), (3.55) to the orthogonality relation among the Chebyshev polynomials
permits one to trade the factor f (N, p) 2 (see (3.55)) in P N mn (3.56) for the compactly supported integration measure dµ(x) (3.57) in (3.56).
To conclude this paragraph, we obtain the following rather simple expression for the inverse of the kinetic operator (3.28) P mn;kl = δ m+n,k+l P ml ,
It can be easily checked that (3.24) is verified by combining (3.58) with (3.26) and using the orthogonality relation (3.57). Notice that the integral in (3.58) is well-defined leading to finite P ml when m and l are finite.
Computation of the 1-point function
Finally, let us consider briefly the 1-point function generated by the cubic vertex. 
From the formal expansion of (3.60) we obtain
v mn (P lm;kl + P kl;lm )(P nk;cd J cd + J ab P ab;nk ) + (P lm;nk + P nk;lm )(P kl;cd J cd + J ab P ab;kl ) + (P kl;nk + P nk;kl )(P lm;cd J cd + J ab P ab;lm ) , where G nm;kl is given by (3.26), we obtain
v mn (P lm;kl + P kl;lm )(P nk;cd G dc;rs + G ba;rs P ab;nk ) + (P lm;nk + P nk;lm )(P kl;cd G dc;rs + G ba;rs P ab;kl ) + (P kl;nk + P nk;kl )(P lm;cd G dc;rs + G ba;rs P ab;lm ) φ rs . (3.66)
Now combining (3.66) with (3.58) and (P lm;cd G dc;rs + G ba;rs P ab;lm )φ rs = 2φ ml (3.67)
we can write Γ 1 [φ] into the form
v mn δ mk (P ll + P km )φ kn + δ nl (P kk + P nl )φ ml + (δ m+l,n+k P lk + δ n+k,m+l P nm )φ lk . (3.68)
By using the Kronecker delta symbols, Γ 1 [φ] can be cast into the form
It is divergent, with typical divergence
This signals likely that the vacuum (3.25) is not stable against quantum fluctuations. Indeed, from the structure of Γ 1 [φ] as in Eq. (3.69), it seems difficult (if possible at all) to absorb the divergences by the natural set of counterterms depending on two arbitrary parameters that are generated from the action (3.2) (when Ω 2 = 1 3 ) and further expanded around the vacuum, akin to the linear-sigma model.
Discussion and conclusion
A lot of information can be extracted from the propagator whose fate, and consequently the fate of the corresponding matrix model, is completely determined by the chosen vacuum. The UV and IR region can be identified from the spectrum of the kinetic operator. First, by taking the limit N → ∞ of the spectrum given in (3.45), one observes that
Then, from an overall rescaling of the initial action by a factor g −2 with mass dimension
, it is natural to define the UV region as the one corresponding to large indices while the IR domain corresponds naturally to low indices, say, m = 0, 1. Next, we observe that the operator on 2 (N) defined by the matrix elements P ml leads to a propagator which does not decay at large separation |m − l|. This can be already realized by expressing the matrix model in the field variables diagonalizing the kinetic operator, i.e the propagation base in the physics language. From (3.45) and taking the large N limit, one readily finds that the eigenvalues of the propagator µ −2 λ ∞ k increase as the index k increases which can be interpreted as signaling a lack of UV decay for the propagator. This can be verified directly on (3.58) by computing numerically P ml . Unsuppressed correlations P ml may exist at large separation |m−l|. This is to be compared with the situation for the Grosse-Wulkenhaar model for which there is a suppression of the correlations at large separation which then mimics a kind a quasi-locality, and was one of the main ingredients leading to the renormalizability of the model. Such a behaviour indicates that the matrix model under consideration, at the value Ω = 1 3 is highly non local.
We note that the interpretation of the action for the matrix model as the spectral action related to a finite volume spectral triple is not obvious, if possible at all. Such a triple, as introduced in [29] , is characterized by a self-adjoint Dirac operator D with compact resolvent operator whereas the defining algebra of the triple is not unital. In the present case, one should have D 2 = G (G being the kinetic operator) from the spectral action computation. But G is bounded, so that G + I is also bounded. But then, (G + I) −1 is not compact. Hence, the resolvent operator is not compact.
The lesson to be drawn is that requiring the propagator to decay at large indices, i.e in the UV, singles out one specific family of vacua among those symmetric vacua classified in [33] . Let us analyze this point in some detail. In [33] the symmetric vacua have been classified according to 2) if one insists to preserve the present definition of R 2 θ . Thus, one should conclude that the interpretation of Moyal gauge theory as a matrix model is problematic, at least when using symmetric vacua. However, enlarging R 2 θ to a new set including the solution (4.2) provides a way to overcome this obstruction. We think that this is an interesting possibility that deserves further investigations.
We notice that there is a formal similarity between the classical action (3.2) and the action describing the 6-vertex model [44] . However, expanding (3.2) around a non-zero vacuum gives rise to a different model (the 6-vertex model corresponds to a zero vacuum). Once the vacuum (background) is chosen, here among the symmetric non-trivial vacua of the classical action, the kinetic part is entirely determined, up to gauge fixing, by the part of the expanded action which is quadratic in the fluctuations. The kinetic part therefore depends on the vacuum solution chosen, e.g. (3.6).
We have studied a class of noncommutative gauge theories elaborated in [26] on 2-d Moyal space from the viewpoint of matrix models. We have explored some related properties beyond the classical order. Expanding the action around symmetric vacua classified in [33] generates non local matrix models with polynomial interaction terms. For a particular symmetric vacuum, we have shown that the kinetic operator is a Jacobi operator. The computation of the propagator has been carried out. The resulting propagator can be expressed in terms of Chebyschev polynomials of second kind. We have shown that non vanishing correlations exist at large separations. For such particular vacuum a divergent 1-point function appears that seems difficult to absorb by the set of symmetric counterterms, signaling possibly a loss of symmetry at the quantum level. The quantum stability of the vacuum is briefly discussed.
From general spectral considerations on the kinetic operators stemming from the other classes of vacua determined in [33] , we have singled out a particular class of symmetric vacua that should lead to fast decaying propagators at large separation corresponding to quasi-local matrix models. The latter class of vacua is an interesting possibility to obtain consistent (quantum) matrix models from the present scheme and deserves further investigations. In particular, one should determine whether or not these vacuum solutions can be reconciled reasonably with algebraic structures related to Moyal noncommutative geometry and compute the propagator from a non Jacobi kinetic operator.
